The H-reflex is evoked by stimulation of 1 At the time of investigation none of the patients had received medical treatment known to influence spasticity. All subjects gave informed consent. The clinical examination was performed just before the neurophysiological testing. Clinical examination and neurophysiological testing were performed independently by different investigators.
Clinical examination consisted of the assessment of four elementary features of the upper motor neuron syndrome-that is, hypertonia, muscle strength, tendon reflex activity, and the plantar response. Presence and severity of signs were categorised in a standardised fashion. An increase in calf muscle tone was investigated by passive dorsiflexion of the ankle joint and was graded according to the Ashworth scale9: 0-normal tone; 1-slightly increased tone giving a catch on abrupt passive stretch of the triceps surae muscle; 2-increased tone; 3-severely increased tone; and 4-passive movement of the ankle joint hardly possible. Strength of Soleus H-reflex tests and clinical signs ofthe upper motor neuron syndrome triceps surae was judged according to the Medical Research Council scale10 and graded in four categories: 0-normal (MRC 5); 1-slight weakness (MRC 4); 2-moderate weakness (MRC 2 or 3); and 3-severe weakness (MRC 0 or 1). Achilles tendon reflexes were graded as 0-diminished or absent; 1-normal; 2-increased; 3-ankle clonus (that is, four reflex contractions or more produced by tendon percussion or abrupt ankle dorsiflexion). Plantar reflexes were graded as 0-flexor; 1-equivocal; and 2-extensor. EXPERIMENTAL 
PROCEDURE
Recording and stimulation techniques for the soleus H-reflex have been described previously.511 During all tests subjects were seated in a reclining chair in a standardised position.5 H-reflexes were elicited only when no soleus activity was detected by electromyography. Reflex responses elicited by 1 ms square current pulses to the posterior tibial nerve in the popliteal fossa were amplified with a band pass filter of-3 dB at 2 Hz and 10 kHz and digitally stored in a PDP 11/73 minicomputer with a sample frequency of 10 kHz. The time interval between successive recordings was at least 30 seconds.512 For the construction of an H-reflex recruitment curve as a function of stimulus intensity (figure la) the increment in Vibration of the Achilles tendon with a frequency of 100 Hz and an undamped amplitude of 1 mm was applied by a Bruell and Kjaer 4809 vibrator. The cumulative vibratory index was used as a quantitative measure for the vibratory effects on the H-reflex (figure lb).5 This index was defined as the surface under the H-reflex recruitment curve obtained during vibration up to a certain stimulus intensity divided by the surface under the H-reflex recruitment curve obtained without vibration up to the same stimulus intensity times 100%. The index at the stimulus intensity that yielded the maximum H-reflex response was used in the calculations.7
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CLINICAL SIGNS AND NEUROPHYSIOLOGICAL FEATURES Table 1 also shows the results of the H-reflex tests. Figure 3 shows vibratory effects in controls and patients grouped according to muscle tone. In the patients a moderate but significant correlation was found between degree of hypertonia and vibratory effects on the H-reflex expressed by the cumulative vibratory index (r = 0-46, p < 0 01). A difference in the index existed between the patients with normal (Ashworth 0, mean 39%, range 1 1%-61%) and the ones with moderately elevated tone (Ashworth 2, mean 74%, range 47%-104%, p < 0-05 for comparing six pairs of means). Patients with severe hypertonia showed no further increase in the index (mean 70%, range 36%-11%). The cumulative vibratory index did not correlate with loss of muscle strength (r = 0d14, p = 0A40) or enhancement of tendon reflexes (r = 0-15, p = 0-38). Figure 4 shows H to M ratios in controls and patients grouped according to tendon reflex activity. In the patients a moderately correlated increase of the H to M ratio with enhancement of tendon reflex activity was found (r = 0 55, p < 0-001). In all 13 patients with ankle clonus the H to M ratio was 64% or greater with a mean value of 88% (range 64%-106%), which was significantly more than the mean in patients with normal Achilles tendon reflexes (mean 47%, range 7%-96%, p < 0.01 for comparing three pairs of means). A weakly correlated increase of the H to M ratio with increase of muscle tone was found (r = 0 34, p < 0 05). There was no relation between the H to M ratio and loss of muscle strength (r = -0d16, p = 0 34). In patients the H to M ratio also correlated with age (r = -0-35, p < 0 05). When forward stepwise regression analysis was performed with age and tendon reflex activity for the H to M ratio, however, partial correlation of age was -0-07 (p = 0 66). Thus the correlation between the H to M ratio and age was almost fully determined by decreased tendon reflex activity found at advanced ages. In the patients a small correlation existed between the H to M ratio and the cumulative vibratory index (r = 0-35, p <005). Figure 5 shows findings of the late facilitation of the recovery curve in controls and patients grouped according to tendon reflex activity. Late facilitation increased with enhancement of tendon reflex activity (r = 0 40, p < 0-05). In patients with clonus the late facilitation was increased (mean 88%, range 48%-117%) compared with patients who had normal tendon reflexes (mean 62%, range 5%-95%, p < 0 05, for comparing three pairs of means). The late facilitation did not correlate significantly with muscle tone (r = 0-23, p = 0-16) or loss of muscle strength (r = 0-09, p = 0 60). In the patients there was no correlation between the H to M ratio and the late facilitation of the recovery curve (r = 0-01, p = 0-93). The late inhibition did not correlate significantly with tone (r = 0-25, p = 0.13), muscle strength (r = 0-25, p = 0-13), or activity of tendon reflexes (r = 0-08, p = 0 64).
Patients with normal tone or normal tendon reflexes were compared with control subjects. There was no difference in the H to M ratio in the patients with normal tendon reflexes and the control subjects (mean 48%, range 6%-99%) (figure 4). In control subjects vibratory effects on the H-reflex (mean 19%, range 0%-60%) were more pronounced Muscle tone (Ashworth) (p < 0 05) than vibratory with normal tone (figure 3, in patients with normal (figure 5) was higher than i (mean 42%, range 8%-920/ was also the case for la patients with normal reflex 36% (range 3%-73%) an( mean was 17% (range 2%-4 No significant difference logical variables were ] patients with a cerebral le: and spastic paraparesis. 
